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reaction turbine, since the water completely fills the bucket pas-
sages, a reduced rate of discharge requires a proportionate reduc-
tion in the relative velocity v*. Thus F2 and hence the discharge
loss are inevitably increased. The higher the specific speed of
the turbine the greater the discharge loss at the normal gate
opening, and hence the greater the effect produced upon the
efficiency when this loss is increased at part-gate.
It is thus apparent that at part-load there are inherent losses
within the reaction turbine that are not found with the Pelton
wheel.
In fact the hydraulic efficiency of the latter would appear
to be the same at all nozzle openings. In reality the re-
duction in the velocity coefficient of the nozzle, as the needle
closes the discharge area, together with some change in the bucket
friction, changes the efficiency slightly. It is the gross'efficiency
with which we are really concerned, and of course the mechan-
ical losses due to friction and windage, which are constant at
constant speed, cause the efficiency to decrease as the gate
opening decreases. But the efficiency-load curve of the tangen-
tial water wheel is inherently a flat curve.
The losses within the reaction turbine runner are such that the
hydraulic efficiency must decrease as the gate is changed in
either direction from the position at full-load. Hence the effi-
ciency at part-load or overload tends to be less than that for
the impulse wheel, as shown in Fig. 114 (assuming both to be the
same at full-load), and the higher the specific speed the steeper
will the efficiency curve be.
For the tangential water wheel in Fig. Ill it can be seen that
the best speed i>s .slightly different for different gate openings
and that it increases as the latter increases. This is also true
with the reaction turbine, but in a more marked degree as can
be seen in Fig. 112. If the speed is selected so as to give the best
efficiency at a certain gate opening it will not be correct for any
other gate opening and thus efficiency will be sacrificed at all
gates except one.
This variation of the best speed with different gate openings
is found in all turbines, but not in the same degree. With the low-
speed reaction turbine it is small, approaching the tangential
water wheel in that regard. With the high-speed reaction tur-
bine it is very marked. There seems to be little difference be-